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[ii^ji 1 1 t? u*-^ a • ? y y ^-'-t as*tS) 

•9, *7rox#yyC££i£fcl»4tl>a^££tf 
DNARfr. 

fcfMU H3t5WWISaiHKIBIfcJ: 9*565*1*11 

^«llEl!ODNAlTfr. 

imxm ] mm. mnmi ) t:*tr s^ms 

l*fctt2E«0DNABrfi-. 

hwoih 1 mm ( 2 > fc^-r r $ y hie 

K 2*fctt3iE»0DNABrfr. 
[11*315 ] 03Ki3tti.PstI®-EcoRV®PalC9JS£i2 
<EW*3) T^S<l*M*fll. 2, 3 

£tt44!B««0DNA»TJt. 

[0001] 

V y-t Aft*T» 0 . * 7 r uxjK y > C 
[0002] 

[ft#<D8flf] ttflUJ^*7rn*!Kyy*S&ft 
Hoai»ICH-C*&'fe7rn^jKy>'C«:. &#»T£> 

WSSivO**. f£l<D-«r7 7n7.#yyC4ji 

£>H36 C01;tJ£» Queener fe. Microbiology 1985. Ame 
rican Society for Microbiology, (1985) 468-47 2 3 

7rn-f-*iWSftWJIKtT&fc CMi.tf. Skatrud 
ji>, BIQ/TECHNOLOGY (1989)7.4773 . -b7rnX#y> 

c{j x r^kt-^A- ^yy^Afctsiv-c, 3«<o 

C^lxJf x Martini, Trends in Biotechnology (1985) 
3: 39-44 #!I3 . £*l 3 

?a • ^yyy^AJO^n-^y^Sfu CWilf. 

Sanion & N Nature (1985)318,191 . Samson^, BIO/TEC 
HNOLOGY (1987) 5,1207, Gutierres Journalof Bac 
teriolo gy (1991) 173,2354-2365 . EP0450758 3 ft? 

r>y7°, -r&fc^* -i y^v-yyNA^-v-y yN 
iw?-«a-wifif (jaaiPNEa&pi:* 



a ■ ? y y y-tAtciis *7 r ox#y y c&^-jfttisi 
SWfcW*f-*a€?F ( Witf. * 7 r y y C£ 

T) j&qaSff^iifcdTOSSfU ±l£4^^ii 
&?bmmz, iiife««tfifFt)-b7ro^iKyyC4 

10 [0003] 

^a- ^yy^AtST* 1 ), *7Tn*#yyc£ 

[0004] 

[IB®$r)!?&-rSfc* , ><0#&J fii^ftKW^JfttBW- 

Martini. Annu. Rev. Microbiol. (19 
89) 43,173-2063 [ZM&^X* #fWJ#6ii« Ktt^-fe 
20 7 r OX^ y y C££j8B^£?Jfi«<0D N ARfr £ 

±t#fct*ae*<&«ft**«frU:. *<ois», -fy 
^ x y y N^a^Rjie^»e»tfiai t . h 3 

tMI«MBSH^#t*DNABrfr±t:. -fe7Tnxtf 

y ^c4^*WJW-r *aew^r< 1 1 2ii#£L 

*j»W±. 

[ 0 0 0 5 ] (1) 77 l^-^A • 9 y y y^Ai*T' 
ft 9. *7rn*?i?yyc££iftfc:BW-"t4ae : Ffc* 
30 t^DNAlrfr. 

(2) 4 y^ns/y yN£j«»^fc?«>i£»fcffi*U 
H3 t«t«!l»IP**Hfc «k OSS^ix* (1)BE««D 
NABffr. 

(3) (E59»tl ) t*tr SyBEWfc^Tfi 
^ y-Wflfca - K-tiae^t^tf (1) ■ (2) dM>D 

NABffr. 

(4) ffi^ij* (ffi?y#-f 2) t^trsyiffiiiJt^rt"* 
^y/^«sa - F-t*afirF**o(i) . (2), (3) am 

<?)DNA|Br>V. 

40 (5) HStfcft^PstlO-EcoRVSra^lMSiHyiJ*^!]^ 
(B5>J»*3) -C^§ixl>(l),(2),(3) 4fc»4(4) IE» 
«)DNABffrtBW4. 

1 0 0 0 6 ] 4fc. *Sf^£0jigT\ *%BJDN AKrfr 

yy^fij. ftl-eiX3-H-t 12MCO cDNA 
fc. #^f^*W5r^ o-y t A*-fl.ffi«E?iJSrE?iJ« 
(ia?iJ#^lfc<ty : 2) fc^Lfc. CflfecDNMk^t 

50 r^^-^A ■ ? y yytArt-cwM-irat-^ 
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[0011] XOHii* : (T.Maniatis et a 

1., Molecular Cloning A Laboratory Manual, Cold Sp 
ring Harbor Laboratory 1982 ) 
N-3x- Ktgfft: 4 -7'J #-4 Og/t* 

- h 2 o g/mmr y^x^A 2 y—*4 0 g 

[0 0 1 2] ^4 ytgift: t'-h3 0g/§iBi7vE4 0 

g/a-nf-f -ru*- 1 0 s/w&r 

sg/isgryt-WTg/iSES^wsg/K 

S^y>)A15g/^ h-.X6 0g/;><^-/M-W 
h 4 1 . 5 1 'J bMZ-£ts h <F>. 
[00 13] CMtgffi: vaaf2 0g/U>KH*** 
'JW0. 5g/U>K*S~^U^A0. 5g/Ml 
#y>7A0. 5g/KK-7^^A (7*tS) 0. 5 
g/^igfj(II) (7*ig) 0. Olg/ffiK^h'J^A 
3g/^(-XVXdfXh5^ h4g/^rhyi 0 g£ 

*i y ^ WM=*J*U:t>tf>. 

[0014] G A Giftfi : ^'J-fen-;P4 0 g/TX-'N" 
9=Sf>4 g/WtCilii'^^ 0 . 1 g/WCf Y x ) ^A 

o . i g/m&jmm cri^^^a ( 7*&) 

4g/«S^(ID (7/Jdg) 0. 4g/g[g7y#V 
(4*JB) 0. 1 6 g/SMB ( 7*16) 0, 4g/ 
**KS^ 0. 0 4 g 1 'J -y h;U::$Bf Lfc t> O ] 
25i'JV -v h)l/0 . 1 M U >W<v y T- ( P H 
7 . 0 ) 3 0 5 V U -y h^£* 1 'J -y WHC^t S*g 
It. 

[0015]P-A' 7 7r-:0. 6Mtg^'J^A/ 
0. 0 lMig-fbV^^A/O. 0 2 5WH6-ffc#/l/i' 
>7A 

PEG$$: 2 5%* ,| Jxf-l^y^U3-^ (~4 0 0 
0)/0. 0 lMhDX (pH8. 0)/0. 05M& 

ttA)V : yOJ>./o . 6 M&fk# y »7A. 

6XSSC:0. 9MS-(t;-^hy^A/9 0mM^xy 

2 0XSET : 3M^C^M)^/0. 4Mh'J.X 
(pH7, 8) /2 OmMEDTA. 
[0016] 20XSSPE: Jg-fL^ h 'J <7 A 2 1 0 g 

/yyitjWiw-hy^ (2*«) 3i. 2g/o. 

5M EDTA 4 0 5 'J 'J «y Wl/** 1 y >y V)V£M 

5 QXrWVUy : 7 4 zi—)V5 g/XV t"-;ut°a y 
H>'5g/4 1 lll?fT;P7'Sy5gSr7j<0, 5y-xh;H= 

[0 0 17] (##W1) 

— tf ( D C P C - AT F ) itfe?<DJi!!cJ$S 



a. pDATFl OflHK ; H 1 tCwS flilfiCttoT » T 
? - *) A • ^ y V y-f AWD C P C - AT FJSfeT- 
tWtt*fc»«7 , 9XSI< pDATFl SflBBUfc. 
[0018] jaTWHSSIPfltl. . Jfe*. pATFl & 
Spel "CWKUDCPC-ATFJiep^tt 3,7 Kb 

mxiftmamuz. trnxt xbai tajbtu 
tiV7*x7rf— mmmitz pucis (sattK) 
ti T4 y#~ feftratWfiifcfcJ:!) psatfi 

fc. &^T\ pSATFI <7) Eco 471 II ( mMVmmZ^ 
10 $<4!ipSATFl_h<DD C P C - AT Fjtf^f P^gPKT— gfBf 

*ttfcs xbai yy^r-&»At*ii: 

(CJ: 0 pSATF«*»fe. pACTHY83 £ Spel.Xbal 

TflJBrU 3,2Kb (^a^t'o'V^ xyB^x^h^yx 
7i7- tfSBB*fflBrfr (T^I^-^a • ^yyy-f 

i?- trite^r? v*-^a • ^yyy-j-Art-W) 

UT\ KBrfri: Xbal T«U TlU*V7*Z7T* 
20 ~»£S!!ffl£ifeLfc±iE pSATFIXS: T4 U -te'T'SIM't" 
ftittriO PDATFl ***0TCttfflL 
^ pATFlli, T^P^r-^A ■ ^yy^Ai*DCP 
C-ATFjBef-^rfeVtrT-b h*i/*7 r nx--Ky 

(t^p^-^a • ? y yy->-A^)*&. #-^y^ 

S ) Jtt^Ffr^tl 7KbO BamHlBTfrtf pUC18fcif A^il 
fcT5XSH-C*0. EP0450758 COI 

30 ^yB*x*h7y^7i7- if^imfi^-ri.r 
^ u^:- -7 a • 9 y y y-^A^fi^ffl^i? ^-t* 
y, -toa^Bi, epo450758 ^cle©$i^•rv^l, < , 

[0019] b.pDATFlfciSr? l^^-^A • 7 V VY 
1~M,(?)ffi'K%iM ; pDATFl i Sacl T«JMfcbfctt. 
U^-t7A • ^yyy-fA IS-5 1***C07 , Ob7*5X 

[ 0 0 2 0 ] C ME»t§Jty:T3 0*C 5 Blf 4W$*!t 

79v*-*;j» ■ ^yyy^i s-5tf)Bsfe*tcM 

40 Jgiffi5 0 S 'J 'J 7 h/KcSML. HHssyii: ^18 ( 2 5 
Or. P . m)JL 3 0iC"C3HiaWB6Ufc. SfeC. 

imw. 1 5 y y «y 5 0 5 y y «y wkog AGt§ts 

fcSS tT s 3 0 X:T' 2 0 B$fflt§# Lfc . # l>ixtzim 
Wi5 0 S y y -y h^Sr 3 5 0 0 r . p . rati OWUM 

a*ft*aj!s*fca. o. 9%«oNacy-yh 
A«arc8fe#L, o. oiMywiz-fh-^m 
tz^^-av^ymmm (o. lMmi, o. 2M 

y VB?7^ h 'J >7 A. pH 7 , 3 ) 2 0 5 'J 'J >y h^tliS 
Ls 3 0 o CT'l^, Htz^Mzmto Ufc. ftV^TB 
50 3200r. p. m, 1 04HB<Oi&& , CilfciR3 
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ott) Sr 1 Omg/5 U 'J -y WUOjftKT'-^fr'ti) P - 
a*77t - 1 0 5 y U 7 h/H£«IIU 3 0*CC 1 «*IB 
*J«^jWc«t -5 Ufc. KEJB»£8 0 Or. p . mf 
3 0fHSBt'frl/Cttfc±»** r«£ (TOYOF I LT 
ER PAPER 5A) £J8WCiF5Srf SifcKJ: 

[0021] &Wt\ mPffi.* 3 0 0 0 r . p . mT5 

7r-X'imm#l. 7nhT7X^3Xl 0 8 ffl/ 10 
S U D <y MKOi&Ki: &l> J: 3 fcP ••/ 7 r -£!&)S 

Lfc. *»< Lxftdtitzrv hTyxhmmmo . 1 s 

D U -y hA'ts SaclflJBrtCj: 9fl±fl:Lfc pDATFl IOju 

g ^tfaFjKiOAtyyWwtjaifcft, o, 0 5my 

■yh^OPEG^SrJni.. *>£<a&U:. f&I£$ 

y y -y ^wra^t, sires tt3 o^imwiufc. *» 
s y y y ww^rn h7?xhm&& CXK ( 4 v 

#4S>: Agric.Biol.Chem. 1987, 51,2321- 20 
2 3 2 9) WBKSitTV** B RMig*] 2 5 5 U U 
•y Wl^3rf l>7°k- h±fcj£lf 1 5°CT2 0B$ratg* 

[00 2 2] ftWC, K7V-M::4, 5mg«A^ 
07-f i^yBH». 5 O^KftSUtPLbOBRMtg 
ffl 5 S y y >y hA-iSlUfctt. 2 8°Cf 1 4 BI8U88 

ffefttt (WT, HYB«ME»*i:»-*-) 

[00 23] c.«S«»COa^; DCPC-ATF{±-t7 30 
roX^y>C^^gSScO*^XT y7\ -f&;b*>, 

r r-fe ^-/n: 7 t ox^t y y c Sr-t 7 r ox^ y y c t 
ffctsfctrca*. jje ( 2 ) -cftfcH YBjMwaft* 

J:912flc*5y^AKaRL. **>#«*N3S/-F 
S*5 0 S y U -y h/MC«8U 2 5°CT3 SOfifc -5 
**Lfc ( 2 2 0 r . p . m ) . ftfcflfciMKKl 5 U 

•J >y Wl^^f >i|fffi3 0 5 'J 'J «y h)V£iSts5 0 0 5 
U'J-y WK079X3fc»«[L. 2 5°CT'4 BISSi: 3 40 

±M*10ffi*«U:tt. Ka«ft^ovh/97-{- 

HftU *7ro;M?yyc<?)fta}£fT-57t. 
^D7h/77-(-(0*7A|J, ZORBAX-BPN 

XML &%7*.Y-VV)\>frhts;& 
ffig&JfovC* 5 'J y -y MI^/tK ^tiJ«^«i 

2 4 5 nm-eff^Jt. *<9*§£. flKfc 1 21*+2*tc<7) 
(DAT2Stf DAT8 £:ifr£) #-fe7rOXsKU 



■Ift^ 2 &UD C P C - AT F<?>%m.X'hhT7*^)V 
■fe7rnx#'J>c*ffl*iij£<W*U:. ^ 
igt'fcO MT2,DAT3«IIIBMH*«+fcDCPC-ATF 

[0024] d.WyffitcUDCPC-ATFStfEi 1 
®«<^?l!g;±f5DAT2,DAT81**>J;t>'-?-cOiittTS>l> I 
S-5 tt*^y-/-. 7 , 0-*V)7j8; (U.Raeder & P.B 
roda.Letters in Applied Microbiology (1985) 1,17-2 
0) fcfcVCDNAfctttHU Spelt L<\± BamHIT'O 
tJJBL ifc stal i: Xhol (cfcirfiflMrfcffofc. -5 
W?, £*l4>^DNA*7#n-**/l*»ii(»l,fc 
ft. iH'yffifcJ:')^ DV7-(W- (yvf #yF 
N) tcC^U flflitt^'WU: PCCSIO EcoRlUffr 

(DCPC-ATFc7)^n-H^«^-ttf l,25kb <7) c 
DNA Brfr) WtfWWriJ^t'-i/g yfcfr-o 
fc. DATWCIi^feftODCPC-ATFit 
fifFi: pDATFl ±CO$J^§tlfcDCPC — ATFfifzri 1 

t^'2m^xt<to. w^iftsoaisftT^rfc** 

*§^7t. "tftib*). DAT2.DAT8 ttT*«SpeHCj:l>«|lr 
-C6,9Kb,BaniHI -C5,5Kb t3,2Kb,StuI+XhoI 
•CI45.9B>«Kfr*«**i.*hKrn-7*i:^W 7*U ^-f 
XL, «MtTfBKS*lfc{M (S P eI-3,7Kb, Stul+Xhol- 
2,7Kb,BamHI-7Kb ) ^W7*y^Hf-^3 y^7*;U 

t±^<f2*A>ix^* 1 ->^ (02) . JaJbtfMBik T^P 

im®m% 2. i t mm viz . 

[HMCT] 

[0025] (HMU) 

a.aS^5-<7'7y-cOf^;r^^-'7A- ^'JV 
y-tJ* IS-5 « («tX«nnm(11232 ^) W^DNAS: 
»H¥2- 1 6 6 5 6 6fclEtlLfc*i6TttajUfc. i 
ODNA*«>100 u& &1tol'VWfffl1£L1&k* 10~40% 
05/a«»K«iSftt*fcJ:6*Wlff*ff-jT. 30- 
40KbcODNABim5/zg fcftfc. HBr^ 3/xg t BamHI 

TOTrU rn/*y*^7T^— tfjeasatUfca^s 

K-^^^-pBSF PKM6 US hi T4 y^T— fe'T'jl^L 
fctt. ^^^/x;Xb9;h (STRATAGENEtt) 
5:ffl^TA7r-x : m^l*ltKAL^ <> *»< LTttfctt 
»i3XSHl»«fcaSK«RL. E.coli HB10KATC 

G3694) ryf^yyaoo/xg/sy y >yh 

M *«»L7 , n^«^»ttLJ:taiSr43a-HR* 
tWILfc. ^^HJS?g{±. 2X10 5 fflcoSM 

^t^^-^a- ^yyy-tAcojte^'fy^y- 

ktT«#Uc. =5ris, iiTfltfflLfc^^- pBSFP 
KM6 tt pBSFPKM 5 (SE3X5 H^^^-036lSffil*RfB 
T2-2 1 90 3 2fclBtt5*VCV>ft) SrSfiIT« 
U, DNA^y^7-^^y>7 (Klenow) Sfiti:4S 
<Of ^ ^5 9 Y 3 >J fKfcJflv vcTilHfcUfcS 



(6) 
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mz, BamHI U Vil- (SSit : 5' CCGGATCCGG3') £S 

[00263 b.7*a-7*«9iaM ; S.M. Samson £><7)$8£ 
CNature. 318,191(1985) 3 SrkfcKiJWtfiJfc^TtSD 
5' CTCCTTGTCATCGCC 
GAATAGG 3 ' fcgHDNA&jlcttl (77*54 h* • 
AM ^ i/Xf itt^)D N Ay y tt^f f - • ^r)U3 8 
0-A) fc-flvvc, SffiirtJO^JSLfc. KD 
NA^'J^-7-0 5" 5faitT4sKy7^V*f , H 
-J— fe'i: Cr-32 P] ATPSfflv^TftWffi^^L 10 

fc. ififciPsro-^fcHsU A-fT'y^-tf-^ 

[00 27] c.A47*y^<-S'aV'Cj:4*?y- 

~y? ;a.X' J &tZ74 77V-CD-%te E.coli HB101 

taafts*. rvtyijy (s^va> 100 wg/syy 

■y h/W£-&t* L -fuzMS&Sttklzlf) 1 0 0 0 0 fflo 
3D--}; LT£W£-"itf:&. ^tLA.5rV>ybVV5 4 
l^lt^U:. O^t'. 0.5N NaOH/ 1,5M NaClT'3©! 
tT^StXDNA^ttS-ffVV 0,5M Tris-HCl (pH7.0) 
/ 1,5M NaCl lei 9+fOU:f&, JJB I P S7°P-7*i: 20 

; w 7* y r 4 -bf- a y § *ttz . ;w y y *w -tf- ^ a 

y{±. 6 XSET,0,5 %/-r-yhP-40( v^Vft) , 0, 

lug/ s y y hvs^*to?DNA$*tmwue. ix 

10 5 cpm/ 5 y y >y W!/t I P STO-T'Sr-g'^rt&jf 
«teffiW?\ 60ttl, 5B5ISH?oJt. i<7)f*6XSS 

c jg»*ffl^'rsia'f2E, -o^v^T6o°cf nnrffi 

3D--H6i*i: Wlf, $fttg#Ud&, Sfet 30 
i»)3X5FDNA*WRl,fc. fcMlfcDNAfc Bam 

HIT-TO Bits T^P-^y/^^ltt^tt^f*. ±3K 
I psTn-y^fflv^-^ifyA-f ^ij^-fe'-y 3 y 

SrffofcfcC:^ ^T^?a-y#*-tS3,2 KbOBa 

■hi ffi^'itro-rtywry^xLTv^. 
T\ C0S1 k#6Ufc^n-yft3lw«BrM-t PUC18 

y/U BR^MmnRJfiBa&fWL^. 

i?«smfr0)*iibaxtl,tikZ*>. W#ttJ:<-RL 40 

Wit. Samson <o#$£L£IPt«£{E^N;^3-b' 
J-'^Hfc^KHRl/Ovfc. ISUt<Oti*J: 9 . C0S1 
cr>4 y-f- Y +fc IPNSJteW£**VC £ fc 3& s «SfS 
C0S1 60 Hindll I.BaaHI.SallfciSWIlT 
y£Gutierres& (Journal of Bacteriology (199 
1) .173,2354-23653 J oTft&SflfcT? I-*- 1 ? 
. ? \jyjri-A<7) ACVS,IPNS«{5??5X?-fSJ#7) 

MWB*H!HfcJfc«H-* - 1 1 i 0 . cosi?M y-f- b 
ttIPNS»E*<om fc t»20H>jaJ:fca&flWlt 50 
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[00283 d. IPNSSefWTSI^^^^n-^y 
/tSiJRS^fgifflOf^S ; c TllftCOS 1 *Sall?ffl»r 

ffiKiO. y-^&^ro^^/l^-fcDNAM^ 
Lfc. K7-f;^-fc32P TifltfB5^H.fcpIPSl O 
3KHKb <?) Pstl-BamHI Brfr (IPNS3MST*5C5taB3-H 

y^xufc. KBffl-*puci8 tfjsaiiflwaicir 

HpIPDl „ pIPDl'?H#fc. *L/C, ClilA.2a«07 , 7X 

JSHfcfBRU;. C0Sl£EcoRI TTOrU ±E 

32 P TScStlb7 A ^l'UfcpIPDl «0$«?0,9KbpiOKpnlB!f>T- 
(KpnI©$ffii^??-OV/l^?n-^y:/-»M ho 
Kpnl^fiWOTrT'^-fSBr*) kwH'w^rvy 
-f 4£-i/ a V&ffofc **)3.9Kb WEcoRI BrM"^ 

A>f7*y^XLfc. icOBrfrSrpUC180EcoRI 
g«{4fc-t7*^n--y^U» h'piPD2lr^. 

i t fc J: 0 03 t ti *) . IPNSilte^cOT^lOKb 
cOifiiaOTafcJi, ±ie3«cO-t7*^n-y7 - 7X5 F 

pipsi, pi pdi * Jt<ipiPDi* ,pimwzft&ti&4 y-t- 

[0029] (931012) 

o-7*t L-TT^Ut-^- ^yy^'-fARNAtO 
JJEIPNSte^OTaBftlOKbKJWcD N Afffr±*«t , 
•ftcfrh. WWfr±fc 2 Sco»5^ i^ft t T v> S ; fc 

[00303 a.r^i^t-^A ■ rvvy-i- acdxva 

+ RNAiftiU; CMH^ig«lh3 0°C. 3S^4W§^ 

fcT^i^-^A- ^yyy^is-5^«**2rN3^ 
-H««5 o s y y •/ b^wcaau. 2 5-c-?3 biswf 
»fcft£8«K 1 s y y h^s-^ y*gtfe3 

0 $ y 'J «y b/Hr-g-tf 5 0 0 5 y 'J >y h;K077X3C 
fWL, 2 5'CT'3 BRWSL^. ^t«?S 1 0 S y y -y 

^>iX^W^*A^ TOTAL RNA ISOLATION KIT (-< V 
t'r-nx'xytt) $:fflV^T. •e^M't7-a b a-Mz^t 
oT^:RNA800 us *%&&Ltz. <X^X\ CCO^RN 

A^^-TT^x^mmizm^x. ^y^(dT) 
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:|#IS¥6-387 6 3 



1 1 



1 2 



>JA* RNA 27 jug 

[003 1] b.7*n-7V)flS! ; JJBpIPSI #&0.4Kb 
iOXhoI-SacI Birfr, ^,4KbpOClaI-BamHlBTJv$r<W£ 
PIPD1 <0$2,2Kb WPstlBifri:. JJBIOiWldVCftfc 
>&0,9Kb ORfrft32PT5'<A'U'C, ttlftVTV-T' 
A, B, C, DfciUWyiJ^-fe'-yg^ftL 

[ 0 0 3 2 ] c. J-*fVi\A 7 'J ^4 -tf- i/ a > ; a. X' 10 
^JtsKUA* RNA2 Atg * V-7 r -f *£>£f»£iE 
a3;fcfc^fcfcoT/y:t*ir-M:J:9a&ttU 1. 
1 %7#n-xy/M 3 T^M)L£<7>*>. 

Lfc. *K LTf#£7^?-£b)TliMU^4«<7)7- 
Q-7fc**iWW7y^H?-^Hy3ltrt:. >M 
^ij^^-ya^ll. 5 0%*;UA7$h\ 5 X S S 
PE, 5xfyW, 0. 1%SDS, 100/xg/5'J 
U ••/ h /KO^-^fTPD N A , & iVWNK. 2X 10 6 20 
cpm/Syj-xh;PT*7°n-yA, B, C. D&Ztlftl 

■&ti-immwzx4 2°c?i seiswfon:. owe, 

.Ift.&<?)7-r/k5'-£0. l%<OSDS££t?2xSS 
C*. g&T'2[I|-3offi#U Stfc. 0. 1%£>SD 
S£-£tr0. 2XSSC»«+5 5 , C'C3 0«flBLfcW 

-T'ATIittU 3Kb (IPNSmRNA ) . T'O-T'CT' 
Jiiftl, 4Kb, -etT. 7"0-7'Df(i^2 s 1Kb 

LT7" n-7* B t yvf 7'J r-f XTI>A"y r-*li£< ttffi 30 

t-Ac01PNSa&F*>^TS»5»10Kb*"CcOD N ABrfr±{= 

« . ^ < 1 1 2 lt v z t 

jfcfcofc. mk. IPNSfi^flMHLK 4Kb<7)lK 

^aah^iiae^trae?. ipnsje^ 

[0 0 3 33 (HJ&M3) 

a.«-cDNAtf!)^D-ny^fc*<OflBtJ!W;^^-r 40 
7^fV— (pcDVl 01igo(d -Tailed Plasmid Primer: 7 
r/V?v7a) . 'Jy*- (pLl 01igo(dG)-Tailed Lin 
ker:7r/UVi/7a> fcttJHU ±ffrK'JA t RNA 4 
jug ■ CMol.Cell.Biol.,2 161(198 

2)) Mf-Jt. cDNAt»*^3«fflii7*9AS 
«Ui. KT9^SI«fcH»«fflUT*)i« MC106KAT 
CC53338)£#«R81U Tyt^yylOO ^g Sr^Wt 
4 L - 7*0*i638i&Ji ( TU- h30tt ) £3630000 11 



-f7*y^>f -tf-^ayS-*te. A^ry^^'-^gy 
fc. 4ffloA-f7'y^-fHf->'3y^ft3n 
««Lfco*»r5xsi<DNA*iWLfc. * 

iX'fni:pALl,pAL2,pAL3,pAL4 <lil£>7 , 7 
x$ b'fcBam HITWBrU 7#o-X^>mMi*i&K«}: 
*)WR\JtlZ.h* pAL30*t>£V*DNA>f ytf^-hfc* 

b ) (2/ — f yffifcj; iJUtittSflfca-rfNA (QZtlk i. 
<-»LT^fc. pAL3*^-fl.cDNA-f 
CO^Sie?iJ2Ts yy#-b<7)?}& CProc. Nat. Acad. Sc 
i . USA 74 5463(1977) 3 l=*^Si8ELfc. WJft 

h (SSitlS) Srfflv^T, ^^#7°aha-;H^o 
X'€~>tz. *K L-C^Sii/i 2113b P coDNAJg^BE 

mwm (wm^i) (c*t. *DNASWtctt. 

116 #ifct&*4ATG*»fc 2044 #T»*)4TAG4 
T\ 64 2fl^7Syffi?r3-HL.oS^-r>'y-T 
Oyyis-A (ORF) *«fHELTVXt. ^ORF*> 
^»SD?t^7Syilffi^&E^ <BW#tl > «S« 

[00343b. aitfe^«)§)B*f ; ±IB a. HWfrb 
-7'DSr#tf. 03+WPstI®-EcoRV©ia. 3. 3Kb 

fc. =3rtJ. SSSEtfc«aH3W4E«« 3 : 2 

2 2 6#-5 5 3 7#) fc^Lfc. f'fifc'ij OCKOiE^'J 
tfcUi . ±iecDNAie?iJ*^ fl/iORF j&^t* 
iiVCUfc. £cOORFJi52bp. 63. 6 
7, 53bp*>fe«4 4fli^yho>'fcJ:')*K<5*l 

[00353 c. aji^OSS^ ; H4^§tll>lSfc 

(123c7)PstI©-EcoRI©^T'(0^) Sr(5fj$-fS7°7 
X5HpALNCl$rJMTcort<^SL/t„ pIPDI ^PstlT' 

4Vtf~ b'T'iemiS^^^ttiOpALNl 

<xv^t\ M7'7*s KtEcoRi T«iRL. r/^y*x 

PIPD2 ^3,9KbC0E coRlBffr (Htfcffll.d) tSr. T 

4'j<r— ift-ai&ri.citHctOpALNciwc. 

1,8Kb cOEcoRV S)fitSrX^$-fr, *;fcV-*-3tfi^ 
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1 3 



1 4 



LNCl£EcoRV TflJRrLfcCyfcft 6.9KbWSrfr*4Htflli! 
L. 7/k&y**7r*-*»»&liU:. pACT 
HY83£SnaBI k Smal X'ZMWHt. >^?u~?4 : s> 

jft3,5Kb <98frfr£»MgL*:„ &WC\ £<9ia5#£T 

fc. Dral-Smal T'2fi«l£±IEpDALl(10/zg)£ffl^ 
■C. ##0J 1 , b ^Cf^t7?l/t-W • 9 U 

y^*tAis-at«»ma!i*ff-jfci:i%. zbr+i* io 

3 0tt£jSiRU #tffllb)i:BttfcJ&*l/C. *7r 
OXtfyyCftftttSrP^Tjlfc. DAL19.DA 
L30 fc#6Lfc2fl^7rnx#yvC4^tt»tt 
•C** IS-5ft<02 1 JJlTWCffiTl/CV* <! k 

COtt The Journal ofAntibiotics, (1982)35,637-6 
383 *K*fcfc£$, f#t*$4»«i*7 7n>t.;Kyy 

cflWMao-a-efcM yci^y yN#£*£#«L 

c kiS^jact^-C, ftfeftDNA* 
ttfflU EcoRI fclXttSallTOTrW:. ^VV? H £*> 
«BfaNA£7#n-xy/l/«&^Lfc^ -Mo 
y7-f/k?-l;:!g¥U JMrtB^^LfcplPW *>*W. 

8Kb (7)EcoRV WfrtL<<ipALNC10&l,8Kb <7)EcoRV Br 
DAL19 &J;tfl)AL30 UcTtiJfefefWi^aJlfi^fcpD 

ali ±<7)mm^fx.tzm{^fti)mwt'i5*)mmix\^ 

ZbffWWlt:. i-%bt>. DAL19.DAL30 &Tii. pIPD 
1 gefcOTo-T'SrJflvvfc*^ EcoRI ickfiflWfTM, 30 

1Kb *>ttwcA4 ry ?a -tf-^ a y^^n^ftajs 

ft, **Tl*S*lfcffifll (3,3Kb ) fcj/^-*vWi£< 
B*>6fl£0>ofc. pALNCl&*<D7-o-7*£ffl^ 
«HrCJ4S8cIKJ:*«JBfT6.3n> 0!>tiiIfcA>f 

yy^^'-y a yy/t/w { wtf»^nit* s , da 
L19 *»J:VML30 ^liftfffcifiMfcfci'^MM* 
SiSfUfrfrofc (05) . JjLLfltSJIL *«WDNABf 

fr±tsptf*«ae?ii. *7rox)if'j>c4^ifi 

jWHfrfcfc'ofc. 40 
[00 36] (HttM4) 

a. r- cDNAc^o-^y^k *<OflBSj|$&r ; HMD . 
a.?«*W:cDNA9>f7*?y- ($30000 30"-) 
Sr. jOfi{aj2(C) VfttzTn-fClzki,^ fVM 
4f-5/a^KTX^y--V/Lfc4:i*. 3fflOHtt 
rm^-tf&V^CSflfc. 30tW3. a.fc(3I«t, Ztl 
t>(r>?v--£ 979*5 H*ML IWfUriSJIL pG 
AN2 k \JZ7>5Z. 5 KjWRfi0)cDNA>f yfr- h 



HiSti^r-mRNA tf)*;h.kJ:<-&l/CVtf:. 
pGAN2^m-f £cDNA4 Vfr- h <^^ig«ie^J Sr SIMCT 

fi 1 4 6 2bpOJgai2?"J3:II?iJ« (EW#*2 ) few 
i\ *DNAiWJfcli. 5 2#Btift*iATG*>fel 

2 0 3#e»*>*TAGit\ 3 8 3ffl<7)7$/®£3 
-FL5*ORF*«fi=£l/Ott:. fgORF.fcOISlRL 

fcTsyusMtiwi* (kh#*2 ) naxssmr 

[ 0 0 3 7 ] b. rS£?oflftHHr ; JJE a. TWk 

fcofcr-cDNA tf»BSK!IkllitWl"C»fcIPNS3M& : F 

tfcv^TffiffltJtrn-yc, H3«t»05Psti 
<3)-PstI QI9. 2.1Kb 0»y*rtfc-frffS;fVO>*i:«£ 

< LTfcfcftfcEWfcEW* (EW#*3 : l«-2 2 

3 1#) KSU:. ^St'fcOi^i^Jfft. ±IBcDNA 
KWfr&'MBSfifcO R F«<^£fc£4iiT v^s . * 
fc, rite : F{i94bp^t^|,^< k fc 1M*M y 

y*mixa<o. ±.iiam^f-titmmzm^ix 

&Zb%b'tfWfrb%->tz. 
[ 0 0 3 8 ] c rM&?Wm ; *6HtejS3*i*IS 

tcft-i-r. r^ut-^A-^yy^AwrafifP* 

WEWtifcft^r^XSKpDNSl feflBBtfc. 3t-fpIPD 
l'S-NcoItStuIT'WBfL/^, *^ 9Kb^Brfr2r*ffi«S 

u MRfrowaitDNATify^!?— t'^i^y^Bifr 

TttftLfc. JKV^-C, ^<7)»rfri:lli6fi?y3. c)T»fc P 
ACTHY83 **0$!J 3,5Kb<7)SnaBI-SmalBffrk^, T4 »J 
^T— IftfflV^jllSS-frftifcKiOpDNSl tftfc. Sm 
altWfUfcpDNSl (lOjug ) Srffl^T. ##Wl, b) 
?Xfri£«£oTT:? l^^-^A • ^ 'J y ^ AIS-5ttco 
JBKWft t tf-> fc k - * , ZWISl+ttOH Y B^S06«| 

mmi. b kH«tig#LT. •fe7TDXit'JyC4 
«tt*IKT»fc. *£>tS*, DNS1.DMS5 k#^L.!t2 
aK0-fe7rnxitfyyc4«ffii, «»-C»*is-5li|OT 

1 0 ^co 1 OTt * TffiT LT V M> i k * S WJ Lfc . 4 

t . yciy'J yN 5r#SLT ^4 i k j^jJ* 

k&o£. i*l<b2*l3J:VIS-5flc*»4>#*«ll. c k 
H«W«H6t:ft->T. ^^DNASrftiaiL, EcoRI fc 
L<Ji Sail t«U, ClittDNA«tl5:7^0 

Ufcffc. t-fny7-(W -kirn 
l. thfy^wyy^-t'-^ays-fif-?^. ro-y 

{J N EcoRI tJBr^-^fipIPDl fO^ 0,35Kb ^EcoRI Hi 
fi\ *l/C. SallW^%^(ipIPDl 8Kb OEcoR 

A. WBlt$J:W)NS5«cTI4»fi#±m»I©-StuI ®Br 
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15 16 

■tKb-t?. DNSlfc <fctfl)NS5f*T1±. EcoRI t X &V)Wi? [0040] 

4,9Kb . SallKJ: |>«t'3,9Kb OBrfr**-?-ft-?*lW Wmmt WtWfcBBSLfc k*J 0 , *W3W>D N 

o-yk^wyj^xL. ««n?wKs<ifcfflai (ec m*±.\,z\i, rrut-vj* ■ ?y yy-Korfctts 

oRI:3,3Kb, Sail :7,3Kb) KA^iJ^^-yayy 4s7rn*#U ^C^^tC^^ifl^fiTaWt 
^vMi£<Bft&iVfc&>ofc (07) . <fct>2ffl3rtELT^4. LfctfoT. BBWfcin 

[00 393 J2lfc<0lS*, **WBDNABrfr±t:#£t tt, S3B€rft«JW-*cDNAfl:^«ifcflBBf iifctJ: 

S«(ciJV^#a-f^+H«l»!tU«»tif^*^. Hit [004 1 3 EASt : 1 
fiffttvvfflfc 4 y^- 5/ y yNxW 7— b'vStt^S IE?iJtf>j*£ : 2113 

t^dS«lfc4iV^TlBIIHB*iHfttJ: 94f ^DNAffiffr «0^R : 
OftBtJi, -fKX 1 %T^D-xy;Ht^i*iitl Off r-tfoy- : lfilttt 

V\ r^D-X>-*^*^c7)DNA|fr^»»S{i. 5> SflflMK : cDNA to mRNA 
—V9 V-y (GENE CLEAN, 7^3>-ttlK) SrfflUT, Sil 

**>aSftrDh3-A'fcfl!->Tfifofc. 4fcWtK*>t ^IWirT^Wt-^A *yy** 1~J* (Acremonium 

SrHlR 1 ), DNAffirfr^fttttg^WWi. 20 chrysogenum) 
•<ADNA5^U y^>Xf i» (Maltiprime DNA label : IS5 

ling system : Amersham) fc/HWC. ZtllZimt&T 

Dha-M:So-Cfi-5ft, DNA»Jt<0l6-&R = CDS 

16. fSRffifcJ: "54^*4 7*5 Kfcffivvfc*!!*** : 116. .2044 

mm. %^tdzBmmfofrt><r>r?x-~ Founts* was«£Lfc*j6 : p 
km 

ACTTACACCC TTCTCCGAGA CAGTCAAAGC CACCAGCACC AGCACCAATG TCTCGGAGGC 60 
AAGGACATCG CTCGCAAAGA CACAAGCACA CACGGGAGCA TAACGGCAAT CCCCA ATG 118 

Met 
1 

GCA CCC GGC GGC CTA CTA ACC CTC GCT GGC GCC GCT GCC GCC AGC ACC 166 
Ala Pro Gly Gly Leu Leu Thr Leu Ala Gly Ala Ala Ala Ala Ser Thr 

5 10 15 

GCC GCC GCT GCC TAC CTC GAC GCC AAG CTT CAC CTC ACC AAG GAC CTC 214 
Ala Ala Ala Ala Tyr Leu Asp Ala Lys Leu His Leu Thr Lys Asp Leu 

20 25 30 

AAC CAG CTC GCC CGC GCC GAA CGG GGG GCC CAG AAC TTC GCC AGA GCT 262 
Asn Gin Leu Ala Arg Ala Glu Arg Gly Ala Gin Asn Phe Ala Arg Ala 

35 40 45 

GTT GAG CAG CGC AAG GCA TCT GGC TTC TTC CTC TTC GAG GCC GCC GCT 310 
Val Glu Gin Arg Lys Ala Ser Gly Phe Phe Leu Phe Glu Ala Ala Ala 
50 55 60 65 

GCC CGC CTC GGC GAT GCA CCT TGC ATC TGG TCG' CGC GGG CAC CCC GAG 358 
Ala Arg Leu Gly Asp Ala Pro Cys He Trp Ser Arg Gly His Pro Glu 

70 75 80 

TAC TCG TGG ACG CAG ACG TAC CAA CGC GCA TGT CAG TAT GGC CAC TAC 406 
Tyr Ser Trp Thr Gin Thr Tyr Gin Arg Ala Cys Gin Tyr Gly His Tyr 

85 90 95 

TTC CGC GAT CTG GGC GTG GTG GCC GGG CAG CAC GTC GGT GTT TAT CTG 454 
Phe Arg Asp Leu Gly Val Val Ala Gly Gin His Val Gly Val Tyr Leu 
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17 



100 105 110 

TAC AAC TCG CCG GAG CTG ATG TTC ATC TGG ATG GGT CTA CTG TCT ATC 
Tyr Asn Ser Pro Glu Leu Met Phe He Trp Met Gly Leu Leu Ser lie 

115 120 125 

GGT GCT GCT CCT GCC CTC ATC AAT TAC AAT CTC GGC TCT GAT GCT CTG 
Gly Ala Ala Pro Ala Leu He Asn Tyr Asn Leu Gly Ser Asp Ala Leu 
130 135 140 145 

GTT CAC TGT GTC CGC TTG TCG CGC TCG CGG TTT CTG ATA TAC GAT GAT 
Val His Cys Val Arg Leu Ser Arg Ser Arg Phe Leu He Tyr Asp Asp 

150 155 160 

GCG TCC GAT TGT TCC TCT CGC ATT CAC GAA GTT GGT GAG CGG CTT CGG 
Ala Ser Asp Cys Ser Ser Arg lie His Glu Val Gly Glu Arg Leu Arg 

165 170 175 

GAT ATC AAT GTC GAG GCT ATC ATG CTC TCC GGC ACG CTG AAG GAA GAC 
Asp He Asn Val Glu Ala He Met Leu Ser Gly Thr Leu Lys Glu Asp 

180 185 190 

ATT GCC CGG AAA GAA ACA CAC AGG GCA CCG GTA GAT TGC TTC GAG GAC 
He Ala Arg Lys Glu Thr His Arg Ala Pro Val Asp Cys Phe Glu Asp 

195 200 205 

ACC AAG GTG CTG CTA CCG TTT GCT TTG ATG TAC ACT AGT GGT ACG ACT 
Thr Lys Val Leu Leu Pro Phe Ala Leu Met Tyr Thr Ser Gly Thr Thr 
210 215 220 225 

GGC CTG CCA AAG GCC GCA CCC ATC ACA GTG GCC AGG AAC TAT CCC TCT 
Gly Leu Pro Lys Ala Ala Pro lie Thr Val Ala Arg Asn Tyr Pro Ser 

230 235 240 

GCT TCA CTG CTG CCA AAG ACA TTT GGG CAG AAA CCG GGC CCC AAC GGT 
Ala Ser Leu Leu Pro Lys Thr Phe Gly Gin Lys Pro Gly Pro Asn Gly 

245 250 255 

GAC CGC ACC TAC TAC TGC ATC CCG CTC TAC CAC GGA ACG GGG GGC ATC 
Asp Arg Thr Tyr Tyr Cys lie Pro Leu Tyr His Gly Thr Gly Gly He 

260 265 270 

GCG GCC ATG AAC GAC TTG ATG AGC GGA ATA TCC ATT GCT CTT GCG CCC 
Ala Ala Met Asn Asp Leu Met Ser Gly He Ser He Ala Leu Ala Pro 

275 280 285 

AAG TTC TCC TTG TCT CGC TTC TGG GAC GAT TGC ATA GAG AGC GGG TCA 
Lys Phe Ser Leu Ser Arg Phe Trp Asp Asp Cys He Glu Ser Gly Ser 
290 295 300 305 

ACA ATA TTT GTC TAT GTC GGG GAA CTT ATT CGG TAC CTA CTC TCT GCT 
Thr He Phe Val Tyr Val Gly Glu Leu He Arg Tyr Leu Leu Ser Ala 

310 315 320 

CCG GCC TCA CCA AAG GAC CGT CAG CAC CGC GTC CGT CTC GTC TGG GGG 
Pro Ala Ser Pro Lys Asp Arg Gin His Arg Val Arg Leu Val Trp Gly 

325 330 335 

AAC GGA CTC AGC CCG GAA CTC TGG ACC AAA TTC CAG GAC CGC TTC GGC 
Asn Gly Leu Ser Pro Glu Leu Trp Thr Lys Phe Gin Asp Arg Phe Gly 

340 345 350 

GTA TCG GAC ATC GGT GAA TTC TAC GCC AGC ACA GAA GGC GTC CTG ACA 
Val Ser Asp He Gly Glu Phe Tyr Ala Ser Thr Glu Gly Val Leu Thr 

355 360 365 

CTC TTA AAA CAC TAC CGC GGC GGT GGT TTC GGC CTC GGC GCC GTC GGC 
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502 



550 



598 



646 



694 



742 



790 



838 



934 



982 



1030 



1078 



1126 



1174 



1222 



1270 



1 9 

Leu Leu Lys His Tyr 
370 

CAC CAC GGT 
His His Gly 



GTC AGG ATC 
Val Arg lie 

GGC TTT GCC 
Gly Phe Ala 
420 

CGG CTC CCG 
Arg Leu Pro 

435 
GCG ACG CAG 
Ala Thr Gin 
450 

TAC TTC CGG 
Tyr Phe Arg 

TAC TTT CTC 
Tyr Phe Leu 

GTG TCC ACG 
Val Ser Thr 
500 

GCC GAG GCC 
Ala Glu Ala 

515 
GCC GGC TGC 
Ala Gly Cys 
530 

TTG GAC TGG 
Leu Asp Trp 

TAC GCC GTT 
Tyr Ala Val 



AGC ACG GAT 
Ser Thr Asp 
580 

GTC GAC CCG 
Val Asp Pro 

595 
CGC TTC TTC 
Arg Phe Phe 
610 

GAG CGG GAC 
Glu Arg Asp 



TGG CTC 
Trp Leu 
390 
GAC CCG 
Asp Pro 
405 

GAG CGA 
Glu Arg 

TCA CGG 
Ser Arg 

AAG AAG 
Lys Lys 

ACG GGT 
Thr Gly 
470 
GAC CGA 
Asp Arg 
485 

ACC GAG 
Thr Glu 

AAT GTC 
Asn Val 

GCA GCC 
Ala Ala 

TCA CGG 
Ser Arg 
550 
CCT GTC 
Pro Val 
565 

AAC CAT 
Asn His 



CGC TCC 
Arg Ser 

TGG CTG 
Trp Leu 



TGG GAT 
Trp Asp 
630 



Arg Gly 
375 

CTC CGC 
Leu Arg 

GAG ACG 
Glu Thr 

CTG CCG 
Leu Pro 

TCA GCC 
Ser Ala 
440 
CTG GTG 
Leu Val 
455 

GAT GCT 
Asp Ala 

CTT GGC 
Leu Gly 

GTA GGA 
Val Gly 

TAC GGC 
Tyr Gly 
520 
ATC GCA 
He Ala 
535 

CTG ACG 
Leu Thr 

TTC ATT 
Phe He 

AAA CAC 
Lys His 

ATG GGC 
Met Gly 
600 
CCG GCC 
Pro Ala 
615 

CTA CTG 
Leu Leu 
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Gly Gly Phe Gly Leu Gly 
380 

CGC AAG TTT CAC AAT GAC 

Arg Lys Phe His Asn Asp 
395 

ATC TGG CGG TCG 

He Trp Arg Ser 



GGT GAC 
Gly Asp 
410 
TAC GAG 
Tyr Glu 
425 

TGG GCT 
Trp Ala 

GAG AAT 
Glu Asn 

CTT CGA 
Leu Arg 

GAC ACA 
Asp Thr 
490 
CAA GTC 
Gin Val 
505 

GTC CAG 
Val Gin 

TTG AAG 
Leu Lys 

TCG CTC 
Ser Leu 

AGG GTG 
Arg Val 
570 
AAC AAG 
Asn Lys 
585 

AGC AAG 
Ser Lys 

GGT GCG 
Gly Ala 

TCC GGC 
Ser Gly 



AGG GGC 
Arg Gly 

GGG TAC 
Gly Tyr 

GTG TTT 
Val Phe 
460 
CGC GAT 
Arg Asp 
475 

TAC CGC 
Tyr Arg 

CTG GGC 
Leu Gly 

GTC CCC 
Val Pro 

AAC GCG 
Asn Ala 
540 
CTG CGG 
Leu Arg 
555 

CGG GAG 
Arg Glu 

GTG CCA 
Val Pro 

GTC CCT 
Val Pro 

AGC AAG 
Ser Lys 
620 
CAG TCG 
Gin Ser 
635 



GGT GAG 
Gly Glu 
430 
TGG CAT 
Trp His 
445 

GAG AAG 
Glu Lys 

GCC GAC 
Ala Asp 

TGG AAA 
Trp Lys 

TCA CAC 
Ser His 
510 
AAC CAC 
Asn His 
525 

GCA ACC 
Ala Thr 

TCA GAG 
Ser Glu 

ACG GTG 
Thr Val 



CTC CGC 
Leu Arg 
590 
GGA GGT 
Gly Gly 
605 

TAT GTT 
Tyr Val 

GCG GCT 
Ala Ala 



Ala Val Gly 
385 

TAC GTA CCC 
Tyr Val Pro 

400 
CCG AAG ACG 
Pro Lys Thr 
415 

ATC CTG GCG 
He Leu Ala 

GCT GAG GAG 
Ala Glu Glu 

GGG GAT CTG 
Gly Asp Leu 
465 

GGT CAC TGG 
Gly His Trp 

480 
GGA GAA AAC 
Gly Glu Asn 
495 

GCA GAC ATT 
Ala Asp He 

GAC GGG CGA 
Asp Gly Arg 

CCA GAC ACG 
Pro Asp Thr 
545 

TTG CCC TCC 
Leu Pro Ser 

560 
GGA GGC ATG 
Gly Gly Met 
575 

GAC GAG GGG 
Asp Glu Gly 
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1318 



GAA AAG GAT 
Glu Lys Asp 

CCC TTT ACC 
Pro Phe Thr 
625 

CGG CCA AGA 
Arg Pro Arg 
640 



1366 



1414 



1462 



1510 



1558 



1606 



1654 



1702 



1750 



1798 



1846 



1894 



1942 



1990 



2038 



} 
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2 1 22 
CTC TAGTTGCTAT TAACGGGACC CATCGACGCG TGAAACGATG TAACATAGAA 2091 
Leu 

AACAAATGTG GCTTGCAAAA CA 2113 
[0042] H?lJ#f : 2 * : TfU^-VJ* 9 »J V y (Acremonium 

WW)3t% : 1462 chrysogenum) 

ffiWOHS : cDNA to mRNA ft&QM : 52. . 1203 

aw 

CCGACATTAC ATGTTGTAGT CTTGACCATT CACGCGGTTA ATCCCACCTC G ATG GAC 57 

Met Asp 
1 

CCC TCT CGC CCA CAT CCG CTA TCC GGC AAG CTT GTC GTA GAG CTC GCG 105 
Pro Ser Arg Pro His Pro Leu Ser Gly Lys Leu Val Val Glu Leu Ala 

5 10 15 

GGG CTA GCC CCA GGC CCA TTC TGT GGC ATG CTC TTG GCA GAC TAT GGC 153 
Gly Leu Ala Pro Gly Pro Phe Cys Gly Met Leu Leu Ala Asp Tyr Gly 

20 25 30 

GCC TCA GTA CTC CGC ATC GAC GGA CCG CGA TCC CCA AAG GGG GAC GTC 201 
Ala Ser Val Leu Arg He Asp Gly Pro Arg Ser Pro Lys Gly Asp Val 
35 40 45 50 

CTG GCG AGG AAC AAG TCG TCC ATC TGC ATC GAC TTG AAG CAT CCG CCC 249 
Leu Ala Arg Asn Lys Ser Ser He Cys He Asp Leu Lys His Pro Pro 

55 60 65 

TCA CGC AAG GTG CTC CTC TCC ATC CTG TCC CGC GCG GAC GTG CTC ATC 297 
Ser Arg Lys Val Leu Leu Ser He Leu Ser Arg Ala Asp Val Leu He 

70 75 80 

GAC CCG TTC CGG CCC GGC GTC CTG GAG CGT CTG GGG CTC TCC CCC ACA 345 
Asp Pro Phe Arg Pro Gly Val Leu Glu Arg Leu Gly Leu Ser Pro Thr 

85 90 95 

GAG GTC CTT CTC AAG GCG AAT GCC CGC CTG GTG GTC GCC CGT CTC ACC 393 
Glu Val Leu Leu Lys Ala Asn Ala Arg Leu Val Val Ala Arg Leu Thr 

100 105 no 

GGC TTC CGC CGA GAT GGC AAG TAC CAG GAC ATG~ 
Gly Phe Arg Arg Asp Gly Lys Tyr Gin Asp Met 
115 -j 120 125 130 

AAC TAC CTC GCC|GTG TCT GGC GTC CTG GCT ATG CTT GGT AGG GCA GGC 489 
Asn Tyr Leu AlajVal Ser Gly Val Leu Ala Met Leu Gly Arg Ala Gly 

135 140 145 

GAG AAT CCC TTC CCG CCG GCC AAC ATC CTC GGC GAC TTT GCC GGA GGG 537 
Glu Asn Pro Phe Pro Pro Ala Asn He Leu Gly Asp Phe Ala Gly Gly 

150 155 160 

GGC GCC ATG TGC GTC GTG GGA ATT CTG CTG GCG CTC GTA TCG CGC GAT 585 
Gly Ala Met Cys Val Val Gly He Leu Leu Ala Leu Val Ser Arg Asp 

165 170 175 

GCC ACG GGG CTT GGC CAG GTC GTC GAG GCC AAC ATG GTG GAC GGG TCT 633 
Ala Thr Gly Leu Gly Gin Val Val Glu Ala Asn Met Val Asp Gly Ser 
180 185 190 
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23 24 
GCG TAC CTG GCC ACG ATG CGG CGC CTG GCG ACC AAG ACG CCC TTC TGG 681 
Ala Tyr Leu Ala Thr Met Pro Arg Leu Ala Thr Lys Thr Pro Phe Trp 
195 200 205 210 

GGT TCC CCG CGG GGC GAG AAT GTC CTG GAC GGA GGG TGC CCC TGG TAT 729 
Gly Ser Pro Arg Gly Glu Asn Val Leu Asp Gly Gly Cys Pro Trp Tyr 

215 220 225 

GCG ACA TAC CGG ACA AAG GAC CCC GGC GGG AAG TAC ATG GCC GTG GGA 777 
Ala Thr Tyr Arg Thr Lys Asp Pro Gly Gly Lys Tyr Met Ala Val Gly 

230 235 240 

GCG CTG GAG CCT CAC TTC TAC GAG GTG CTG GTG CGA GGT CTG GGC CTG 825 
Ala Leu Glu Pro His Phe Tyr Glu Val Leu Val Arg Gly Leu Gly Leu 

245 250 255 

GAC AAG ACG GAC CTG CCT CCG CGG GAG GAT AGG GCC AAT TGG CCG AGA 873 
Asp Lys Thr Asp Leu Pro Pro Arg Glu Asp Arg Ala Asn Trp Pro Arg 

260 265 270 

CTG AGG GCG CTA TTC GAG GCA AAA TTT GCG GAG AGG ACG CGC AGC GAG 921 
Leu Arg Ala Leu Phe Glu Ala Lys Phe Ala Glu Arg Thr Arg Ser Glu 
275 280 285 290 

TGG GCG GAG GTC TTT GAC GGG ACG GAT GCC TGC GTC ACC CCG GTC CTG 969 
Trp Ala Glu Val Phe Asp Gly Thr Asp Ala Cys Val Thr Pro Val Leu 

295 300 305 

GAG CAA GGT GAG CTG GAG AAG GCC GGC TTC GAA CAA CGG CTT CCC GTG 1017 
Glu Gin Gly Glu Leu Glu Lys Ala Gly Phe Glu Gin Arg Leu Pro Val 

310 315 320 

AAT TTG GGG GCC ACG CCG GGA AAG CCT ATT CTT CCC GGA CAG GGT GAT 1065 
Asn Leu Gly Ala Thr Pro Gly Lys Pro He Leu Pro Gly Gin Gly Asp 

325 330 335 

TGG ACG GGC GGG ACC CTT GCC AAG GGC CAT GGA GGA GAG GAG ATC CTG 1113 
Trp Thr Gly Gly Thr Leu Ala Lys Gly His Gly Gly Glu Glu lie Leu 

340 345 350 

CGC CGG TGG ATT GGG TGG GAA AGG GGG GTT GAC TAC CAC GTT GAG GAG 1161 
Arg Arg Trp He Gly Trp Glu Arg Gly Val Asp Tyr His Val Glu Glu 
355 360 365 370 

AAT AGC GGA ATT CTC GTC GCT TGT TCG CGG GAA AAG TTG TAGGCAGGCA 1210 
Asn Ser Gly He Leu Val Ala Cys Ser Arg Glu Lys Leu 

375 380 
GGCAGGCCAT GCTGGTACAT GCATGCAATG TTGGCCGCTT ATGTACGTAT GTGCATACAT 1270 
AAACATTGAC AATAGTGGTG TCATGAAGGA GGAGGGGGGG GGTGGGTTTC GGCCCCTGAC 1330 
GGTGGCTTGA TCGGGACATG GACGCCGCAT CGTCAGCGGA GTCAAGCCTC CCGACAGACC 1390 
TGCCGACCCG ACATCCGAGT ATCTGTACGT AAGATTGCAT ACCAACAATG TACACCTACT 1450 
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CTGCAGTAAT TACGCCTTGT ATTATCTCAG TGCGACAGCA GCATGGTTGA GAGTCCCCAA 60 

CGAGGATGAA GACGGTGAAA AGGGAGGTCG CATCCCAAGG CTGTGAATTC CAACACAGGC 120 

AGCACGATTT TTCTTTTTTC ATTTCGCTCC ATGCAACCTC CAGAGAGAAA ATCCTGGAAC 180 

CGTAGGAAGT AGGTGTACAT TGTTGGTATG CAATCTTACG TACAGATACT CGGATGTCGG 240 

GTCGGCAGGT CTGTCGGGAG GCTTGACTCC GCTGACGATG CGGCGTCCAT GTCCCGATCA 300 

AGCCACCGTC AGGGGCCGAA ACCCACCCCC CCCCTCCTCC TTCATGACAC CACTATTGTC 360 

AATGTTTATG TATGCACATA CGTACATAAG CGGCCAACAT TGCATGCATG TACCAGCATG 420 

GCCTGCCTGC CTGCCTACAA CTTTTCCCGC GAACAAGCGA OGAGAATTCC GCTATTCTCC 480 

TCAACGTGGT AGTCAACCCC CCTTTCCCAC CCAATCCACC GGOGCAGGAT CTCCTCTCCT 540 

CCATGGCCCT TGGCAAGGGT CCCGCCCGTC CAATCACCCT GTCCGGGAAG AATAGGCTTT 600 

CCCGGCGTGG CCCCCAAATT CACGGGAAGC CGTTGTTCGA AGCCGGCCTT CTCCAGCTCA 660 

CCTTGCTCCA GGACCGGGGT GACGCAGGCA TCCGTCCCGT CAAAGACCTC CGCCCACTCG 720 

CTGCGCGTCC TCTCCGCAAA TTTTGCCTCG AATAGCGCCC TCAGTCTCGG CCAATTGGCC 780 

CTATCCTCCC GCGGAGGCAG GTCCGTCTTG TCCAGGCCCA GACCTCGCAC CAGCACCTCG 840 

TAGAAGTGAG GCTCCAGCGC TCCCACGGCC ATGTACTTCC CGCCGGGGTC CTTTGTCCGG 900 

TATGTCGCAT ACCAGGGGCA CCCTCCGTCC AGGACATTCT OGCCCCGCEG GGAACCCCAG 960 

AAGGGCGTCT TGGTCGCCAG GCGCGGCATC GTGGCCAGGT ACGCAGACCC GTCCACCATG 1020 

TTGGCCTCGA CGACCTGGCC AAGCCCCGTG GCATCGCGCG ATACGAGCGC CAGCAGAATT 1080 

CCCAGGACGC ACATGGCGCC CCCTCCGGCA AAGTCGCCGA GGATGTTGGC CGGCGGGAAG 1140 

GGATTCTCGC CTGCCCTACC AAGCATAGCC AGGACGCCAG ACACGGCGAG GTAGTTGATA 1200 

TCATGGCCTG CCATGTCCTG GTACTTGCCA TCTCGGCGGA AGCCGGTGAG AOGGGCGACC 1260 

ACCAGGCGGG CATTCGCCTT GAGAAGGACC TCTGTGGGGG AGAGCCCCAG ACGCTCCAGG 1320 

ACGCCGGGCC GGAACGGGTC GATGAGCACG TCCGCGOGGG ACAGGATGGA GAGGAGCACC 1380 

TTGCGTGAGG GCGGATGCTT CAAGTCGATG CAGATGGACG ACTTGTTCCT CGCCAGGACG 1440 

TCCCCCTTTG GGGATCGCGG TCCGTCGATG CGGAGTACTG AGGCGCCATA GTCTGCCAAG 1500 

AGCATGCCAC AGAATGGGCC TGGAGTGCGC GAGTTAGTGC GTGAGCGCAA GAAGCGGCTT 1560 

CTATGCGTAG GCCTCTCGGC AGAGCAACAT GAAAGTGGCT ATGGATGACG GACCTGGGGC 1620 

TAGCCCCGCG AGCTCTACGA CAAGCTTGCC GGATAGCGGA TGTGGGCGAG AGGGGTCCAT 1680 

CGAGGTGGGA TTAACCGCGT GAATGGTCAA GACTACAACA TGTAATGTCG GCAGGTGGTC 1740 

AGCGGAAATC CCACCATGCC ATTTGATGTT ATTGTAGTCC GTACTTGCAA TCTCGAAGCC 1800 

TGCCTCGGCA TGGATGGTGC AGCGTGGTGA GGTGGCATTC GCGTAACTTC TACCCACGTG 1860 

TACAGACGAC TCGGGTCCGA TACCGCGCAG CGACTATGAA AACATGGGTG GATATCAAAA 1920 

GCGCATOGGG GACGTTGAAG ATTCTTGTCT CGGCATGTAC TCTGCTGTAG TATCAAGGGC 1980 

GGAGCCTGTG CATCGAAGCT GAAAATCTAG CTGCACCAAG GACGGGGCGC ATGCCAGTGT 2040 

CCAAGAATAG ACTCATCGTC TCCATCCTCC CATCATGAAT GAAACCTGCC CAGTTGGGCA 2100 

AGCAGGTTGT TGCCAAGTAA TAACTTCAGA CATAATTCAT AGTCATCCAG AGCACAGACT 2160 

AOGGATACAC GACCTCATTA TGGCATGGCA TGTATGCAGA CTGTGCGCCT AAATCAGGCA 2220 

TCATTCTGCA GTACAAATGT TGCCTCCGAT GGTCCGTGTC TTGTATTACT TGGCGGAGCA 2280 

TGTACTGTAA TATCACCCCC CTGTCATGTA CGGAGAAAOG CAAGTATCAA TGTAATGTTC 2340 

GTGCMGGTG GGTGTACATT ATAGGCGCTC CTGTGGCAGC ACAGATGTAC ATGTACAACT 2400 

TACATAGTCA CGGGTACTTG CTATATTAAG ACGCAGGGGG CCGGCCCGCT CGATCCAGTC 2460 

AAGGCACAGC ATCTGATTCG ATCCAGACCA ATGCTTAGTA CATGTAACCT TAACCACTAG 2520 

CTCTTAAGCT GTAAGCACTT CTGCCCGCGG AGCCGACCOG CCaCACCCC CTGTCCGGCT 2580 

GTTGTACCGT ACGAAGGGAT GAGTTGGCCA CGGTGTTTCC ACCACGTAGC CTATGCGTAC 2640 
AGTATGCGCT GCTTGGCGTC GGTCTTGGGC AGTGAATATC ATCCCGTAGC CAAGAGTCAG 2700 
CGTATTACTG TCCATGTTCT TTTAOGTAAG GTACAATGTT TGTATGTAGT CGAGACTATA 2760 
ACCTGGACAC GCATGGCCGC GGCCATATCC GACAGGMCA GTCCTTGAAT CTTCAGTGCC 2820 
TGGTTCCACG GGCGCCGTAC AGTACCGTAC GGAGTCCGGA CGTACGGACA CCTCTTGTTA 2880 
GTGCGGCCGC AACATCGCCG CCGATCTCCC TCCATCCATG TCCCTTGGCC CCCTCCCAAA 2940 
AGGGCCCAAA CCCACAGACC CGCCACACCA TCAGGTCTCC CAAGCTTCTG GGTGCCGAGG 3000 
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27 28 

CTAGCAGTCT TCAACAACTA TTCGTCAATA CTGGTTGTGT CCGTGTTTGG TCAACTTTTG 3060 

GACTCCCGAT CGCACGATCA CTTACACCCT TCTCCGAGAC AGTCAAAGCC ACCAGCACCA 3120 

GCACCAATGT CTCGGAGGCA AGGACATCGC TCGCAAAGAC ACAAGCACAC ACGGGAGCAT 3180 

AACGGCAATC CCCAATGGCA CCCGGCGGCC TACTAACCQ CGCTGGCGCC GCTGCCGCCA 3240 

GCACCGCCGC CGCTGCCTAC CTCGACGCCA AGCTTCACCT CACCAAGGAC CTCAACCAGC 3300 

TCGCCCGCGC CGAACGGGGG GCCCAGAACT TCGCCAGAGC TGTTGAGCAG CGCAAGGCAT 3360 

CTGGCTTCTT CCTCTTCGAG GCCGCCGCTG CCCGCaCGG CGATGCACCT TGCATCTGGT 3420 

CGCGCGGGCA CCCCGAGTAC TCGTGGACGC AGACGTACCA ACGCGCATGT CAGTATGGCC 3480 

ACTACTTCCG CGATCTGGGC GTGGTGGCCG GGCAGCACGT CGGTGTTTAT CTGTACAACT 3540 

CGCCGGAGCT GATGTTCATC TGGATGGGTC TACTGTCTAT CGGTGCTGCT CaGCCCTCA 3600 

TCAATTACAA TCTCGGCTCT GATGCTCTGG TTCACTGTGT CCGCTTGTCG CGCTCGCGGT 3660 

TTCTGATATA CGATGATGCG TCCGATTGTT CCTCTCGCAT TCACGAAGTT GGTGAGCGGC 3720 

TTCGGGATAT CAATGTCGAG GCTATCATGC TCTCCGGCAC GCTGAAGGAA GACATTGCCC 3780 

GGAAAGAAAC ACACAGGGCA CCGGTAGATT GCTTCGAGGA CACCAAGGTG CTGCTACCGT 3840 

TTGCTTTGAT GTACACTAGG TGAGTAAAGC CTCGGACTTC ACCCACCAGT TGCACATTCT 3900 

CACGGCAAAA GTGGTACGAC TGGCCTGCCA AAGGCCGCAC CCATCACAGT GGCCAGGAAC 3960 

TATCCCTCTG CTTCACTGCT GCCAAAGACA TTTGGGCAGA AACCGGGCCC CAACGGTGAC 4020 

CGCACCTACT ACTGCATCCC GCTCTACGAC GGAACGGGGG GCATCGCGGC CATGAACGAC 4080 

TTGATGAGCG GAATATCCAT TGCTCTTGCG CCCAAGTTCT CCTTGTCTCG CTTCTGGGAC 4140 

GATTGCATAG AGAGCGGGTC AACAATATTT GTCTATGGTA AGCCAQACT CTCCCTTGGT 4200 

ACCCTTCTTC GACTTGTTTG CCCTCCTGAC GAGTGTACAG TCGGGGAACT TATTCGGTAC 4260 

CTACTCTCTG CTCCGGCCTC ACCAAAGGAC CGTCAGCACC GCGTCCGTCT CGTCTGGGGG 4320 

AACGGACTCA GCCCGGAACT CTGGACCAAA TTCCAGGTAT GATCCCCCTT TACTTCGGTC 4380 

CAGCCCCATC GAAACCATAG GATTGACACC AAGCGACAAA CAGGACCGCT TCGGCGTATC 4440 

GGACATCGGT GAATTCTACG CCAGCACAGA AGGCGTCCTG ACACTCTTAA AACACTACCG 4500 

CGGCGGTGGT TTCGGCCTCG GCGCCGTCGG CCACCACGGT TGGCTCCTCC GCCGCAAGTT 4560 

TCACAATGAC TACGTACCCG TCAGGATCGA CCCGGAGACG GGTGACATCT GGCGGTCGCC 4620 

GAAGACGGGC TTTGCCGAGC GACTGCCGTA CGAGAGGGGC GGTGAGATCC TGGCGCGGCT 4680 

CCCGTCACGG TCAGCCTGGG CTGGGTACTG GCATGCTGAG GAGGCGAOGC AGAAGAAGCT 4740 

GGTGGAGAAT GTGTTTGAGA AGGGGGATCT GTACTTCCGG ACGGGTGATG CTCTTCGACG 4800 

CGATGCCGAC GGTCACTGGT ACTTTCTCGA CCGACTTGGT ACGTTATCCC TGCTACAATC 4860 

GCAGAGTGAC AATGCTAAAC GTGAATACCA GGCGACACAT ACCGCTGGAA AGGAGAAAAC 4920 

GTGTCCACGA CCGAGGTAGG ACAAGTCCTG GGCTCACACG CAGACATTGC CGAGGCCAAT 4980 

GTCTACGGCG TCCAGGTCCC CAACCACGAC GGGCGAGCCG GCTGCGCAGC CATCGCATTG 5040 

AAGAACGCGG CAACCCCAGA CACGTTGGAC TGGTCACGGC TGACGTCGCT CCTGCGGTCA 5100 

GAGTTGCCCT CCTACGCCGT TCCTGTCTTC ATTAGGGTGC GGGAGACGGT GGGAGGCATG 5160 

AGCACGGATA ACCATAAACA CAACAAGGTG CCAaCCGCG ACGAGGGGGT CGACCCGCGC 5220 

TCCATGGGCA GCAAGGTCCC TGGAGGTGAA AAGGATCGCF TCTTCTGGCT GCCGGCCGGT 5280 

GCGAGCAAGT ATGTTCCCTT TACCGAGCGG GACTGGGATC TACTGTCOGG CCAGTCGGCG 5340 

GCTCGGCCAA GACTCTAGTT GCTATTAACG GGACCCATCG ACGCGTGAAA CGATGTAACA 5400 

TAGAAAACAA ATGTGGCTTG CAAAACACAT GTAATTCCGC ATAAAGCCTG AAGAGCGTAA 5460 

ACACAACATA GAGGGCAGAT TCGGCCGAAC TCAACCGGCT ATGACTCCGT AACGCGCGGA 5520 

ACAACCACTC AGATATC 5537 

mr^m h pdatfi ^mssa^t. nmtuwmmmumzMixtt. «z±BW&fr 

fe«c±t*j & d c p c - a t FMm?&mzzcomm i H4 ] ^mmm 3 -emm uz « m&^mmmryx s 
ffimmmmmmz^t* dcpc-atfcd f ?mwmm.i^t. 
NA7u~?b^<i7v xtimmmmftnim* so [as i is-snisxx/am^mm^^&^zm 



(1 

29 

Tjrf. pIPDl £>1.8kb COEcoRV BrfrTn-yi^vf T^'J 
X-f&EcoRI |)ffr(50fia t-t-f X& fel>"tpALNClW 

i,8Kb c^EcoRv mftt^yvyj xt&szcmfttrM 

at tM X£ ^-tl^'ixifillOTt^ LTV - *!). 

H pDNSl<^#«iaS$r^'t. =5rfe. Bl. 04fcJ:tflI 

t>&. B:BamHI,S:SpeI,Bg:BglII,Xb:XbaI,E:Eco47III,S 
-X:SpeI tXbaICOa^gPffi,P:Ps tI,S:SalI,RI:EcoRI,R 
V :EcoRV, Sn : SnaBI , Sm: Smal , D:DraI ,St:StuI , N:NcoI , Sn- 
RV:SnaBIfcEcoRV coa*SSS{4,Sm-RV:SmaI fcEcoRV t<7) 
®Sai{a,St-Sm:StuI fcSmaKDjS&SMiL BAP: 7/k# 
U X 7 r ?~ te? ,cefG :r'7-fe^;H:7 r PX;ft y >C 



6) #BW6-38763 
30 

nf;^7y^7x5- t' (dcpc atf ) Sfs 

iS AcefG: DC PC - ATFjtfEi^-gB, «: 
BJ§£<k9#ft£«M£{K?«, Aa: aSHSi^-gB, A 

nt-^- ,ACTT: t?i^-^a ■ ?y yy^Eb* 

7?f->itfS??-$*-?-,HYB: A-f^OV^y 
[08] IS-Sttfcit/rafK^fiit^^fe^^ft 

0 Srf. pIPDl 01,8Kb OEcoRV Kfr7 0 n-7'fc;vf 7"'J 
^^X-f|,SalI»fit<OffiSi:^X^^WCpIPDl (00, 
35Kb<DEcoRI BlrJ ! r7 ,, n-7"i:y vf 7* U ^ X-fSEcoRI 
BrfrOftS t -H X£ «i-Wi*Efc>TfciR t T V >i . 

[ 0 9 ] tfyA-f t* y ^ -tf- ^ a yo&asr* lt 




(17) 



#^6-3 87 6 3 



[H21 



BmHI M Spel StuJ Spel ^Hl 

l 1-4t^— — t-f is-smt 

7Kb 



3.7X6 ' 



BaaHl 



1 : v'.' V. V. -f.M ' - OAT2.0AW 

. ; A?rt r , jftg* 



JKWtea) 




I 1 aLpDATFIlc«MDCPC-ATFite*«EII*« 



©©|gg 
7/ I I 



[03] 



V " v yi 1 




Ills 

l ^ i' ILL 



if a l 

II 1 I 



plSf 



[06] 




b to 




(18) 



#W¥6-3-87 6 3 



[H4] 




$m-RV 



(19) 



HBPP6-38763 



15] 



_ _ eg 



888 8 3 S 38 

'"l 'I 



— LiL| M;:.-.-.A : .:;..v.:;| | — DALW. 0AL30 

- * flf ' . ' ' ' Kfefr 



tta»»«>±3-l«W« ^hnv t£fr) 



I 1 ttpDALI {wfilA3<QB£^»jl£«flM: 



-t 



[08 3 



u! u? i§ i§ i§ UlUJ $ 

I I IM 111 



3 T % 3,3Kb 
A/ , 73fqi 



| Li kL U UL_| 

1 IA:Vi-:nv. I I DNS I .DUS5 

, 2m ; 

main) 

E3 t*S2; B5*>:wte^-*-i»»st. 



